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[57] ABSTRACT

A fuel injection system for internal combustion engines
comprises a distributing conduit made up of two shaped
parts 1.e., a top section 4 and bottom section, joined
together in a longitudinal plane by flanges. Several
Injection valves are connected to the distributing con-
duit by pairs of coupling bushings and coupling nipples.
The flanges are integrally formed with both shaped
parts of the distributing conduit at right angles to the
axes of symmetry of the injection valves, and the cou-
pling bushings are integrally formed with one of the

two shaped parts in the direction of these axes of sym-
meitry.

4 Claims, 3 Drawing Figures
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FUEL INJECTION SYSTEM FOR INTERNAL
'COMBUSTION ENGINES

BACKGROUND OF THE INVENTION

The invention relates to a fuel injection system for
internal combustion engines having a distributing con-

duit, comprising two shaped parts joined by means of
flanges in a longitudinal plane, and to which are con-
nected several injection valves by means of pairs of
coupling bushings and coupling nipples.

A conventional fuel injection system of this general
type of structure (DOS No. 2,833,659) comprises a
distributing conduit with an inner part of an elastomer
with molded-on coupling bushings, this inner part being
encompassed by the two shaped components. The
- flange plane of the shaped parts contains the axes of
‘symmetry of the distributing conduit and of the cou-
pling bushings so that the shaped parts represent essen-
tially half shells of mirror-image symmetry. This con-
struction of the distributing conduit results in a compli-
cated and expensive fuel injection installation, since it is
not only necessary to manufacture the inner part of the
~ distributing conduit separately, but furthermore the
configuration of the coupling nipples of the injection
valves deviates from the customary, mass-produced
shape with O-ring seal. Besides, the distributing conduit
disadvantageously has a relatively heavy weight.

In another known fuel injection system (German
Utility Medel No. 7,918,697), a square pipe sealed at the
ends is utilized as the distributing conduit, this pipe
having coupling bushings soldered into bores. The in-
jection nozzles, sealingly inserted in the coupling bush-
ings by means of radially acting O-rings on their cou-
_pling nipples, are axially fixed in position by means of
spring clips. Here again, the manufacture of the distrib-
uting conduit is complicated and expensive, since the

‘coupling bushings must be produced separately and
must be soldered into holes in the distributing conduit.

SUMMARY OF THE INVENTION

The construction of a distributing conduit from two
shaped parts according to the invention simplifies man-
- ufacture since only these two parts need to be produced
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separately and joined together. Due to the fact that the

‘coupling bushings are in each case formed entirely inte-
- grally with one shaped part, a reliable seal is ensured
between the coupling bushings and the inserted cou-

pling nipples of the injection nozzles, each nipple carry-

ing a radially acting O-ring.

Further developments of the invention are character-
ized in that at least one shaped part, a top section, 1S
fashioned with a hat-profile-shaped cross section, and
with respectively one end wall at both ends of the dis-
tributing conduit so that this part has a trough-like con-
figuration.

By these features, a separate sealing of the distribut-
ing conduit at the ends is avoided. Besides, the advanta-
geous possibility is provided of shaping only one of the
parts and fashioning the other part as a flat component,

The fuel injection system is further characterized in
that the coupling bushings or coupling nipples extend
into the hollow space of the distributing conduit. These
features result in a compact, space-saving arrangement.

The fuel injection system is further characterized in
' that one shaped part, a bottom section, has a planar
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basic form and this shaped part has integrally molded
therewith coupling bushings or coupling nipples.

An advantageous dispersal of the metalworking prob-
lems 1s thereby attained.

Moreover, the fuel injection system- has injection
valves which are axially fixed in place by means of
spring clips, the spring clips resting against radial sur-
faces of the injection valves and against flanges extend-
ing over the latter. The spring clips have essentially a
planar U-shape, the legs thereof lockingly cooperatmg
with a respective injection nozzle. Each spring clip
includes an axial portion integrally formed with legs at
the outer edges of the latter, this portion exhibiting an
inwardly pointing tang resting against the flange of the
distributing conduit. These features result in a compact,
reliable, and readily manipulatable attachment of the
injection nozzles. In conjunction with the features de-

scribed above, this construction requires an especially
small amount of space.

OBJECTS OF THE INVENTION

An object of the invention is an improved fuel injec-
tion system for internal combustion engines.

A further object of the invention is an improved fuel
injection system for internal combustion engines with a
distributing conduit, comprising two shaped parts, i.e., a
top section and a bottom section, joined by means of
flanges in a longitudinal plane, and to which are con-
nected several injection valves by means of pairs of
coupling bushings and coupling nipples wherein the
flanges are integrally formed with both shaped parts,
i.e., the top section and bottom section, of the distribut-
ing conduit at right angles to the axes of symmetry of
the injection valves and the coupling bushings and cou-
pling nipples, respectively. The latter being integrally
formed with one of the two shaped parts, the bottom
section, in the direction of these axes of symmetry.

Another object of the invention is an improved fuel
injection system which can be manufactured in a simple
and economical fashion.

A further object of the invention is an 1mproved fuel
injection system which is lightweight.

‘These and other objects, features, and advantages of
the present invention will become more apparent from
the following descrlptlen when taken in connection
with the accompanying drawing which shows, for the
purposes of illustration only, one embodiment in accor-
dance with the present invention, and wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a dlstrlbutmg conduit, partlally in a
longitudinal sectional view, for a fuel injection system
for internal combustion engines,

FIG. 2 is a cross section through the distributing
conduit according to FIG. 1 in the region of a coupling
bushing wherein an injection valve is mounted, and

FIG. 3 shows a spring clip for the attachment of an

injection nozzle to the dlstrlbutlng conduit accordlng to
FIGS. 1 and 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With reference to the figures wherein like reference
characters represent like elements, a fuel injection sys-
tem for internal combustion engines comprises a distrib-
uting conduit 1, injection valves 3 being attached to this
conduit by means of spring clips 2.
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The distributing conduit 1, FIG. 1, two shaped parts,
a top section 4 and a bottom section 5. Both shaped
parts have been manufactured from sheet metal by
deep-drawing. The top section 4 1s trough-shaped and
has a hat-like profile in cross section. The ends of the
top section 4 are sealed off by respectively an end wall
4'. A flange 6 i1s formed by the rims of the hat-shaped
profile. A feed nipple 7 and a backflow nipple 8 are
mounted by upsetting or hard soldering in the proximity
of the ends of the top section 4. The feed nipple 7 and
the backflow nipple 8 can also be integrally molded
thereto by deep-drawing.

The bottom section § comprises a flange 9 and is

joined to the flange 6 of the top section 4 by hard solder-

ing. Coupling bushings 10 are integrally formed with
the bottom section 5, these bushings extending into the
hollow space of the distributing conduit 1.

As shown in FIG. 2, the injection nozzles 3 are in-
serted with their coupling nipples (sockets) 11 respec-
tively in one of the coupling bushings 10. An O-ring 13,
inserted in a peripheral groove 12 of the coupling nipple
11, effects radial sealing between the coupling nipple 11
amd the coupling bushing 10.

The spring chip 2 mounting the injection valve 3 to
the distributing conduit 1 i1s locked, on the one hand,
restliently into an annular groove 14 of the injection
valve 3 and, on the other hand, extends behind the
flanges 6 and 9 of the top section 4 and bottom section
S, respectively.

The spring clips 2, FIG. 3, are of a U-shape as seen in
the axial direction of the coupling bushings 10. The base
135 and the legs 16 lie essentially in one plane. The legs
16 exhibit along their inner edges mutually opposed,
circular-arc-shaped, concave portions 17 with which

they contact the base of the annular groove 14 of the

injection valve 3 after locking into this groove. The legs
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16 rest flat against the radially extending sidewalls of 35

the annular groove 14 as seen in FIG. 2. Portions 18 are
formed at the outer edges of the legs 16, these portions
extending generally perpendicularly to the common

plane of the base 15 and the legs 16. Each portion 18 has

a tang 19 set up to point toward the axis of the coupling
bushing 10, the free edge 20 of this tang engaging the
flange 6.

By this configuration of the distributing conduit 1 and
the spring clips 2, a simple and rapid assembly of the
Injectton valves 3 is possible. The spring clip 2 can first
be locked into the annular groove 14 of the injection
valve 3 or can be locked together with the flanges 6 and
9 of the distributing conduit.

To exchange the injection valves 3, the spring clips 2
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can be shifted in a direction parallel to the surfaces of s,

the flanges 6 and 9, whereby they are released from the
annular grooves 14. After the insertion of new injection
valves 3, the spring clips 2 are merely shifted back into
their original position.

The invention creates a lightweight distributing con-
duit for a fuel injection system, which conduit is easy to
manufacture and wherein a rapid mounting and dis-
mounting of the injection valves 3 is made possible by
the spring clips 2. The spring clip 2 is, moreover, of a
stimple shape and can be easily manufactured. The dis-
tributing conduit 1 and the spring clip 2, respectively,
can also be made of a fuel and temperature-resistant
synthetic resin.

While I have shown and described only one embodi-
ment In accordance with the present invention, it is
understood that the same is not limited thereto but is
susceptible to numerous changes and modifications as
known to one having ordinary skill in the art, and I
therefore do not wish to be limited to the details shown
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and described herein, but intend to cover all such modi-
fications as are encompassed by the scope of the ap-
pended claims.
[ claim:
1. A fuel injection system for internal combustion
engines having injection valves comprising
a distributing conduit having two shaped parts joined
by means of flanges in a longitudinal plane and
coupling bushings and coupling nipples for con-
necting the injection valves,
said flanges being integrally formed with the shaped
parts of the distributing conduit and extending
generally perpendicular to axes of symmetry of the
mnjection valves,
one of said shaped parts being fashioned with a hat-
profile-shaped cross section with an end wail at
each end of the distributing conduit defining a
trough-like configuration,
the coupling bushings and coupling nipples, respec-
tively, being integrally formed with one of the two
shaped parts in the direction of the axes of symme-
try,
one of the coupling bushings and coupling nmipples
extending into a hollow space of the distributing
conduit,
said injection valves being axially fixed in place rela-
tive to the distribution conduit by means of spring
clips resting against radial surfaces of the injection
valves and against and extending over the flanges.
2. A fuel injection system according to claim I,
wherein one shaped part has a generally planar configu-
ratton and has integrally molded therewith one of the
coupling bushings and of the coupling nipples.
3. A fuel injection system according to claim 1.
wherein

each of the spring clips has a generally pianar U-
shape, the legs thereof locking cooperating with a

respective mjection nozzle and

an axial portion of each of the spring clips being nte-
grally formed with the legs at the outer edges of
the latter, the said portion exhibiting an inwardly
pointing tang for engaging against a flange of the
distributing conduit.

4. A fuel injection system for internal combustion

engines having injection valves comprising

a distributing conduit having two shaped parts joined
by means of flanges in a longitudinal plane and
coupling bushings and coupling nipples for con-
necting the injection valves,

said flanges being integrally formed with the shaped
parts of the distributing conduit and extending
generally perpendicular to axes of symmetry of the
injection valves,

the coupling bushings and coupling nipples, respec-
tively, being integrally formed with one of the two
shaped parts in the direction of the axes of symme-
iry,

sald injection valves being axially fixed in place reia-
tive to the distribution conduit by means of spring
clips resting against radial surfaces of the injection
valves and against and extending over the flanges,

each of the spring clips having a generally pianar
U-shape, the legs thereof lockingly cooperating
with a respective injection nozzle and

an axial portion of each of the spring clips being inte-
grally formed with the legs at the outer edges of
the latter, the said portion exhibiting an inwardly
pointing tang for engaging agamnst a flange of the

distribution conduit.
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